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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coupling 
capable of reducing a press fitted force when a serration 
is combined while a groove is being cut on a tubular 
body made of ERP and capable of securing required 
transmission torque without extending length of a 
junction part. 

SOLUTION: On the junction part 3a formed on one end 
side of a yoke 3 is formed the serration 4 which includes 
a number of teeth 4a extending parallel to an axial 
direction over whole region of its outer peripheral face. 
The tooth 4a of the serration 4 is substantially triangle 
shaped in cross section configuration and a head part on 
each tooth 4a is arcuately chamfered. A number of 
irregularities 5 are jaggedly formed to continue in its 
elongated direction. The irregularities 5 is formed so that its depth D is smaller than tooth 4a 
margin undercut on inner peripheral face of an end part of the cylindrical body made of the 
FRP. The serration 4 of the yoke 3 is machined using a topping hob. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The joint currently formed so that the peripheral face of the joint prepared in the end side may 

be equipped with the serration which has the gear tooth of a large number which can engrave the slot 

which extends in shaft orientations in the inside of the barrel made from FRP and much irregularity may 

follow the crowning of each of said gear tooth at the longitudinal direction. 

[Claim 2] Said irregularity is a joint according to claim 1 currently formed in serrate. 

[Claim 3] It is the power transfer shaft currently formed so that it is the power transfer shaft by which 

press fit immobilization of the joint was carried out at the edge circles peripheral surface of the barrel 

made from FRP, and said joint may equip the peripheral face of the joint prepared in the end side with 

the serration which has the gear tooth of a large number which can engrave the slot which extends in 

shaft orientations in the inner skin of said barrel made from FRP and much irregularity may follow the 

crowning of each of said gear tooth at the longitudinal direction. 

[Claim 4] Said irregularity is a power transfer shaft according to claim 3 currently formed in serrate. 
[Claim 5] The depth of the crevice of said irregularity is a power transfer shaft according to claim 3 or 4 
to the edge circles peripheral surface of said barrel made from FRP of said gear tooth currently formed 
smaller eat. 

[Claim 6] In the manufacture approach of the joint which equipped the peripheral face of the joint 
prepared in the end side with the serration which has the gear tooth of a large number which can engrave 
the slot which extends in shaft orientations in the inside of the barrel made from FRP The manufacture 
approach of the joint formed so that the crowning of each of said gear tooth may be followed in much 
irregularity at the longitudinal direction by performing dental processing and processing of the crevice 
of a large number which should be formed in the crowning to coincidence while processing said 
serration using a topping gear hob. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a joint at the joint used in 
case the barrel made from fiber reinforced plastics (FRP) is used for the body section of power transfer 
shafts, such as a driveshaft for cars, and a power transfer shaft list. 
[0002] 

[Description of the Prior Art] Lightweight-ization of the components for cars is advanced for the 
purpose of the improvement in fuel consumption of an automobile etc. from the former. For example, in 
shank articles, such as a driveshaft, the attempt which changes to a metal and uses fiber reinforced 
plastics (FRP) for a part is made. In the case of the driveshaft, the shank (body section) of a driveshaft is 
made into the product made from FRP, and the configuration which joins the other components (for 
example, shaft with a spline gear) for transmitting the joint (York) and driving force which constitute a 
part of universal joint to the both ends is taken. The cylinder object formed of technique, such as a 
filament winding method, is used for the shank made from FRP. The cylinder object made from FRP 
and York are usually joined by serration association (for example, JP,5-139170,A official report etc.). 
[0003] The serration of a bigger outer diameter than the diameter of edge circles of the cylinder object 
made from FRP is formed in York at the joint peripheral face with the cylinder object made from FRP. 
And bonding strength for York and a cylinder object to really rotate by a slot being engraved on the 
inner skin of a cylinder object, and living on pressing the joint of York fit in the cylinder object made 
from FRP deeply to a gear-tooth fang furrow with the gear tooth of the serration of York, is secured. 
[0004] Moreover, as shown in drawing 4 (a) and (b), the configuration in which serration 42 was divided 
and formed to three fields at shaft orientations on the peripheral face of joint 41a of York 41 pressed fit 
in the edge circles side of the cylinder object 40 made from FRP is indicated by JP,2000- 120649, A. That 
is, serration 42 prepares unit section 42b which does not have gear-tooth 42a in two places in the 
longitudinal direction, and the part which has gear-tooth 42a in the longitudinal direction, and the part 
without gear-tooth 42a are formed by turns. 
[0005] 

[Problem(s) to be Solved by the Invention] Being needed for the joint of York joined to the cylinder 
object made from FRP are securing required transfer torque and that insertion pressure lessens damage 
done to the cylinder object made from FRP as much as possible at the time of press fit. Therefore, it is 
necessary to make insertion pressure as small as possible. 

[0006] Moreover, in the latest automobile design, in order not to generate an excessive impact at the 
time of a collision and to give time allowances to actuation of various safety devices, such as an air bag, 
the technique of making the big impact generated at the time of a collision absorbing gently by the 
compression set of the shaft orientations of a driveshaft or destruction is proposed. When the impulse 
force generated in shaft orientations to a driveshaft at the time of a collision exceeds a predetermined 
value as the approach, York is further pressed fit in the cylinder inside of the body by the impulse force, 
and there is a shaft-orientations compression set or an approach of making it destroy about a driveshaft. 
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It is desirable that York is pressed fit in the cylinder inside of the body with small insertion pressure also 
in this case. 

[0007] However, conventionally, since serration is formed so that the gear tooth may be prolonged in a 
fixed configuration in shaft orientations, the frictional resistance at the time of a gear tooth invading 
along the slot engraved on the cylinder inside-of-the-body side becomes large. Moreover, when the 
cutting powder of FRP generated in case a slot is engraved enters between a gear tooth and the wall 
surface of a slot, there is a problem that frictional resistance becomes larger. 

[0008] With the configuration indicated by JP,2000- 120649, A, since the part in which serration 42 has 
gear-tooth 42a in the longitudinal direction, and the part without gear-tooth 42a are prepared, the 
frictional resistance at the time of press fit becomes small. However, since a part without gear-tooth 42a 
exists, there is a problem that the die length of a joint becomes long in order to secure required transfer 
torque, and York becomes heavy. 

[0009] This invention is made in view of the aforementioned trouble, and engraving a slot on the barrel 
made from FRP, the 1st purpose can reduce the insertion pressure at the time of carrying out serration 
association, and is to offer the joint which can secure required transfer torque, without lengthening the 
die length of a joint. The 2nd purpose can reduce the insertion pressure at the time of pressing a joint fit 
in the barrel made from FRP, and is to offer the power transfer shaft which can secure required transfer 
torque, without lengthening the die length of a joint with a joint. Moreover, the 3rd purpose is to offer 
the manufacture approach of a joint that said joint can be manufactured with sufficient productivity. 
[0010] 

[Means for Solving the Problem] In order to attain said 1st purpose, by invention according to claim 1, 
the peripheral face of the joint prepared in the end side is equipped with the serration which has the gear 
tooth of a large number which can engrave the slot which extends in shaft orientations in the inside of 
the barrel made from FRP, and it is formed so that much irregularity may follow the crowning of each of 
said gear tooth at the longitudinal direction. 

[001 1] Serration is pressed fit in the edge circles of the barrel made from FRP, and the joint of this 
invention is joined to the barrel made from FRP. Since much irregularity follows the longitudinal 
direction and is formed in the crowning of the gear tooth of serration, in case serration is pressed fit 
engraving a slot on the barrel made from FRP, the frictional resistance of a slot and a gear tooth 
becomes small. Moreover, since cutting powder is held in a crevice, cutting powder stops being able to 
enter easily between the wall surface of said slot, and a gear tooth, and frictional resistance becomes 
small. Therefore, the insertion pressure at the time of pressing a joint fit in the barrel made from FRP 
becomes small. 

[0012] In invention according to claim 2, said irregularity is formed in serrate in invention according to 
claim 1 . In this invention, it will be in the condition that the tip of heights sharpened, and cutting of the 
slot to the barrel made from FRP will become easy. 

[0013] It is the power transfer shaft by which press fit immobilization of the joint was carried out in 
invention according to claim 3 at the edge circles peripheral surface of the barrel made from FRP in 
order to attain the 2nd purpose, and said joint equips the peripheral face of the joint prepared in the end 
side with the serration which has the gear tooth of a large number which can engrave the slot which 
extends in shaft orientations in the inner skin of said barrel made from FRP, and it is formed so that 
much irregularity may follow the crowning of each of said gear tooth at the longitudinal direction. 
[0014] In this invention, in case a joint is pressed fit in the edge circles of the barrel made from FRP, 
while being able to press fit with small insertion pressure and being able to control damage on the barrel 
made from FRP at the time of attachment, an attachment activity becomes easier. Moreover, the gear 
tooth of serration contacts the slot engraved on the inner skin of the barrel made from FRP covering an 
overall length. Therefore, required transfer torque can be secured, without lengthening serration 
especially unlike the configuration which prepared the part which divides the gear tooth of serration into 
a longitudinal direction, and does not have a gear tooth. 

[0015] In invention according to claim 4, said irregularity is formed in serrate in invention according to 
claim 3. In this invention, it will be in the condition that the tip of heights sharpened, and the insertion 
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pressure at the time of pressing a joint fit to the barrel made from FRP will become small. Therefore, an 
attachment activity becomes easier. 

[0016] invention according to claim 5 - invention according to claim 3 or 4 -- setting - the depth of the 
crevice of said irregularity — the edge circles peripheral surface of said barrel made from FRP of said 
gear tooth - eat and carry out - it is formed smaller. In this invention, the depth of a crevice can shorten 
said die length of the serration for the touch area of a gear tooth and the wall surface of a slot becoming 
large [ eat / the case of being bigger ], and securing the torque transmission of required magnitude in the 
condition that the gear tooth of serration ate to the edge circles peripheral surface of the barrel made 
from FRP. 

[0017] In the manufacture approach of the joint which equipped the peripheral face of the joint prepared 
in the end side with the serration which has the gear tooth of a large number which can engrave the slot 
which extends in shaft orientations in the inside of the barrel made from FRP in invention according to 
claim 6 By processing said serration using a topping gear hob, dental processing and processing of the 
crevice of a large number which should be formed in the crowning are performed to coincidence, and it 
forms so that the crowning of each of said gear tooth may be followed in much irregularity at the 
longitudinal direction. In this invention, in order to process serration into a joint using a topping gear 
hob, it becomes processible [ gear cutting of serration, and a crevice ] at once, and productivity 
improves. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this 
invention to the driveshaft for cars is explained based on drawing 1 and drawing 2 . 
[0019] As shown in drawing 2 (a), the driveshaft 1 as a power transfer shaft has the cylinder object 2 as 
a barrel made from FRP, and York 3 as a metal joint joined by the both ends. Serration association of 
the cylinder object 2 and York 3 is carried out by joint 3a of York 3 being pressed fit in bond part 2a of 
the edge of the cylinder object 2. York 3 constitutes a part of universal joint. 

[0020] Bond part 2a was formed thickly, bond part 2a has the thinnest thickness at the body section 2b 
side of the cylinder object 2, and the cylinder object 2 is equipped with taper section 2c formed so that it 
might become thick toward an edge side. The cylinder object 2 is produced by the filament winding 
method, a carbon fiber is used as strengthening fiber, and the epoxy resin is used as matrix resin. That is, 
after twisting resin sinking-in fiber around a mandrel (core material) and fabricating to a barrel, heat 
curing of the resin with which it sank into fiber is carried out, and the cylinder object 2 is produced by 
sampling a mandrel after that. 

[0021] The strengthening fiber of the cylinder object 2 constitutes the laminating fiber layer which 
consists of a helical rolled layer aslant twisted so that the shaft orientations of the cylinder object 2 and 
the include angle (contact angle) to make might turn into a predetermined include angle in pitches, such 
as predetermined, and a hoop rolled layer with the contact angle near 90 degrees. In addition, it is 
illustrating, without distinguishing a helical rolled layer and a hoop rolled layer by a diagram. Since the 
contact angle of a helical rolled layer satisfies properties, such as bending and torsion which are 
demanded in case it is used attaching to a car, and vibration, it is set as the predetermined value of 45 
degrees or less by it. With the gestalt of this operation, a contact angle is set up before and after about 
**10 degrees, and the twist rigidity and flexural rigidity of a driveshaft 1 are secured. A hoop rolled 
layer is formed only in bond part 2a of the cylinder object 2, and is arranged in the condition of having 
been inserted between helical rolled layers. 

[0022] The partial expansion front view of York 3 and drawing 1 (d) of the side elevation where 
drawing 1 (a) fractured the one half in York 3, the ** type expanded sectional view from which drawing 
1 (b) cut the part of the gear tooth of serration to shaft orientations, and drawing 1 (c) are the partial 
enlarged drawings of drawing 1 (c). The serration 4 which has gear-tooth 4a of the a large number book 
prolonged in shaft orientations and parallel is formed in joint 3a formed in the end side of York 3 
pressed fit in the cylinder object 2 throughout the peripheral face. Hole 3c for attaching a universal joint 
(for example, spider type joint) is formed in the other end side of York 3. 

[0023] As are shown in drawing 1 (c) and drawing 2 (b), and gear-tooth 4a of serration 4 is formed in a 
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hoop direction at constant pitch PI, and the cross-section configuration constitutes the shape of about 3 
square shapes and shows it to drawing 1 (d), as for the crowning of gear-tooth 4a, beveling is performed 
in the shape of radii. Moreover, taper section 3b is formed in the periphery the tip side (right end side in 
drawing 1 (a)) of the joint of York 3. 

[0024] As shown in drawing 1 (b), it is formed in the crowning of each gear-tooth 4a so that much 
irregularity 5 may follow the longitudinal direction. Irregularity 5 is formed in serrate with the gestalt of 
this operation. Irregularity 5 is formed smaller than B that gear-tooth 4a to the edge circles peripheral 
surface of the cylinder object 2 should eat. for example, height H (it illustrates to drawing 1 (b) and (c)) 
of gear-tooth 4a should be 1mm or less, and consume depth D (it illustrates to drawing 1 (b)) of crevice 
5a of irregularity 5 about 0.01 -0.1mm, and carry out it - the pitch P2 (it illustrates to drawing 1 (b)) of 
about 0.05-0.5mm and irregularity 5 is set as about l-5mm for B. 

[0025] The serration 4 of York 3 is processed using a topping gear hob. By using a topping gear hob, 
unlike the case where the usual hob is used, it becomes processible [ the crowning (addendum) of gear- 
tooth 4a ], and an addendum can be processed narrowly. Moreover, if delivery is enlarged using a 
topping gear hob, gear cutting and processing of crevice 5a will be made to coincidence in one 
processing, and a serrate addendum as shown in drawing 1 (b) will be formed. That is, in case gear-tooth 
4a is processed, processing of crevice 5a of a large number which should be formed in the crowning is 
performed to coincidence, and gear-tooth 4a is formed in the configuration in which much irregularity 5 
follows the crowning. In order to produce more irregularity 5, a topping gear hob is made into a minor 
diameter. Moreover, if delivery of a hob is enlarged when using the topping gear hob of the same path, 
the depth of crevice 5a can be made deep. By changing delivery of a hob in about l-5mm, the depth of 
crevice 5a can be adjusted in about 0.0 1-0. 1mm. 

[0026] Next, the operation at the time of junction to the cylinder object 2 made from FRP and York 3 is 
explained. In case the cylinder object 2 and York 3 are joined, the cylinder object 2 is fixed with a 
fixture, it is in the condition which aligned the cylinder object 2 and York 3, and serration 4 is pressed 
fit in the edge of the cylinder object 2 using a tool. When serration 4 is pressed fit, while gear-tooth 4a 
engraves on the inner skin of the cylinder object 2 the serration slot (it illustrates to drawing 2 (b)) 6 as a 
slot which extends in shaft orientations, serration 4 advances into the cylinder object 2. 
[0027] Insertion pressure serves as the sum of the force in which a serration section tip cuts the inside of 
the cylinder object 2, and forms the serration slot 6, and the frictional force of the serration slot 6 and 
gear-tooth 4a which were formed in the inside of the cylinder object 2. When being formed so that gear- 
tooth 4a may be prolonged in a fixed configuration in shaft orientations, the touch area of the serration 
slot 6 and gear-tooth 4a is large, but since much irregularity 5 is formed in the crowning of gear-tooth 
4a, the touch area of the serration slot 6 and gear-tooth 4a becomes small. Consequently, the frictional 
force of the serration slot 6 and gear-tooth 4a becomes small, and insertion pressure becomes small. 
[0028] Moreover, frictional resistance becomes larger when the cutting powder of FRP generated in case 
the serration slot 6 is engraved enters between gear-tooth 4a and the wall surface of the serration slot 6. 
However, since much irregularity 5 follows the longitudinal direction and is formed in the crowning of 
gear-tooth 4a of serration 4, in case serration 4 is pressed fit engraving the serration slot 6 on the 
cylinder object 2 made from FRP, cutting powder is held in crevice 5a. Therefore, cutting powder stops 
being able to enter easily between the wall surface of the serration slot 6, and gear-tooth 4a, and 
frictional resistance becomes small. Consequently, the insertion pressure at the time of pressing York 3 
fit in the cylinder object 2 becomes small. 

[0029] Since much irregularity 5 is formed in the crowning of gear-tooth 4a, the heights of the 
addendum by the side of before the press fit direction cut the inside of the cylinder object 2 first at the 
time of press fit, these heights pass this cutting section, and after crevice 5a which stands in a row in the 
heights passes this cutting section, in case the following heights pass the cutting section, the cutting 
section is cut again. That is, when it will progress while gear-tooth 4a of serration 4 cuts the inside of the 
cylinder object 2 minutely, and the depth of the serration slot 6 becomes large and the force which binds 
the serration 4 of the cylinder object 2 tight becomes small, frictional force decreases. 
[0030] If the outer diameter of serration 4 is large and its insertion pressure is larger than the bore of the 
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cylinder object 2, it will be easy to work so that gear-tooth 4a may extend the inner skin of the cylinder 
object 2, and the cylinder object 2 will become easy to damage it at the time of press fit. However, since 
serration 4 is pressed fit with small insertion pressure, where damage on the cylinder object 2 is avoided, 
the serration slot 6 is formed, gear-tooth 4a of the serration 4 of York 3 eats firmly into the serration slot 
6, and the cylinder object 2 and York 3 are joined by high reinforcement. Two York 3 is joined by the 
both ends of the cylinder object 2, and a driveshaft 1 is manufactured. 
[0031] With the gestalt of this operation, it has the following effectiveness. 

(1) York 3 equips the peripheral face of joint 3 a prepared in the end side with the serration 4 which has 
gear-tooth 4a of a large number which can engrave the slot which extends in shaft orientations in the 
inside of the cylinder object 2, and it is formed so that much irregularity 5 may follow the crowning of 
each gear-tooth 4a at the longitudinal direction. Therefore, in case serration 4 is pressed fit engraving the 
serration slot 6 on the cylinder object 2, the frictional resistance of the serration slot 6 and gear-tooth 4a 
becomes small. Moreover, since cutting powder is held in crevice 5a, cutting powder stops being able to 
enter easily between the wall surface of the serration slot 6, and gear-tooth 4a, and frictional resistance 
becomes small. Consequently, insertion pressure at the time of pressing York 3 fit in the cylinder object 

2 can be made small, and the attachment activity of York 3 becomes easy. 

[0032] (2) Since irregularity 5 is formed in serrate, it will be in the condition that the tip of heights 
sharpened, and cutting of the serration slot 6 to the cylinder object 2 will become easy. Consequently, 
the insertion pressure at the time of pressing York 3 fit becomes smaller, and the attachment activity to 
the cylinder object 2 of York 3 becomes easier. 

[0033] (3) York 3 formed as mentioned above is pressed fit, and the driveshaft 1 is joined by the edge 
circles peripheral surface of the cylinder object 2 made from FRP. Therefore, in case York 3 is pressed 
fit, it can press fit with small insertion pressure and damage on the cylinder object 2 can be controlled at 
the time of attachment. Consequently, gear-tooth 4a of serration 4 eats firmly to the inner skin of the 
cylinder object 2, will be in a ** NDA condition, and can secure the high bonding strength of the 
cylinder object 2 and York 3. Moreover, required transfer torque can be secured, without lengthening 
serration 4 especially unlike the configuration which prepared the part which divides the gear tooth of 
serration into a longitudinal direction, and does not have a gear tooth in order that gear-tooth 4a of 
serration 4 may contact covering an overall length in the serration slot 6 engraved on the inner skin of 
the cylinder object 2. Moreover, when the load of the axial compression load is carried out to York 3 at 
the time of a collision, York 3 is absorbed by the force in which it is small in the cylinder object 2, and 
the compression set of the shaft orientations of a driveshaft 1 or destruction is performed smoothly. 
[0034] (4) irregularity 5 — the edge circles peripheral surface of the cylinder object 2 of gear-tooth 4a — 
eat and carry out - it is formed smaller. Therefore, since the whole heights of irregularity 5 do not eat to 
the edge circles peripheral surface of the serration slot 6, insertion pressure at the time of pressing York 

3 fit can be made smaller. 

[0035] (5) By processing the serration 4 of York 3 using a topping gear hob, and performing processing 
of gear-tooth 4a, and processing of crevice 5a of a large number which should be formed in the 
crowning to coincidence, form so that the crowning of each gear-tooth 4a may be followed in much 
irregularity 5 at the longitudinal direction. Therefore, it becomes processible [ gear cutting of serration 4, 
and crevice 5a ] at once, and productivity improves. Moreover, as compared with the case where an 
addendum is processed narrowly, without using a topping gear hob, an addendum can be processed 
narrowly, without needing high process tolerance. 

[0036] In addition, the gestalt of operation is not limited above and may be materialized as follows. 
O As shown not only in serrate but in drawing 3 (a), the configuration of the irregularity 5 formed in the 
crowning of each gear-tooth 4a is good also as a configuration in which cross-section radii-like crevice 
5a was formed at intervals of predetermined so that flat part 4b prolonged in shaft orientations may exist 
in the crowning of gear-tooth 4a. Moreover, as shown in drawing 3 (b), it is good also as a configuration 
in which cross-section rectangle-like crevice 5 a was formed at intervals of predetermined so that flat 
part 4b prolonged in shaft orientations may exist in the crowning of gear-tooth 4a. Since gear-tooth 4a 
and crevice 5a are not processible at once, after forming the circular sulcus which extends in the 
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peripheral face of joint 3a with an engine lathe etc. first in the hoop direction with a topping gear hob, in 
the case of these configurations, gear-tooth 4a is processed with a hob, and it processes serration 4. After 
processing gear-tooth 4a with a hob, crevice 5a may be processed with an engine lathe etc. In this case, 
it has the same effectiveness as (1), (3), and (4) of the gestalt of said operation. Moreover, as compared 
with the gestalt of said operation, the touch area of the serration slot 6 and gear-tooth 4a increases, and a 
torque transmission efficiency becomes good. Moreover, the degree of freedom of the configuration of 
crevice 5a becomes large. 

[0037] O Before performing serration processing instead of processing irregularity 5 formed in the 
crowning of gear-tooth 4a of serration 4 with a topping gear hob, the irregularity prolonged in the 
peripheral face of joint 3a of York 3 by cutting or rolling in a hoop direction is formed. Then, cutting, 
grinding, or rolling by the hob, a gear shaper, an angle cutter (angular cutter), etc. may be made to 
perform serration processing. In this case, the degree of freedom of the configuration of crevice 5a 
becomes large. 

[0038] O By periphery finishing before serration processing, the irregularity 5 of 0.0 1-0. 1mm is formed, 
and serration processing is performed after that. 

O After cutting by the hob, a gear shaper, an angle cutter, etc., grinding or rolling, forging (between the 
colds, between heat), spinning, etc. perform serration processing, crevice 5a formed in the crowning of 
gear-tooth 4a is processed by cutting or rolling. Also in this case, the degree of freedom of the 
configuration of crevice 5 a becomes large. 

[0039] O The cross-section configurations of crevice 5a which constitutes irregularity 5 may be other 
configurations, such as a rectangle, the shape not only of the shape of radii but a triangle, and 
trapezoidal shape. 

O The configuration of the barrel made from FRP may not be limited to a cylinder, but may be polygon 
tubed [, such as three rectangular pipes and a square cylinder, ]. 

[0040] O The manufacture approach of the barrel made from FRP is not limited to a filament winding 
method. For example, the sheet winding method is also employable. If the barrel made from FRP can be 
manufactured so that a required property can be satisfied when used as a drive shaft, especially the 
manufacture approach will not be limited. 

[0041] O With the gestalt of said operation, although joint 3a of York 3 was cylindrical, it is not limited 
to joint 3a being cylindrical, for example, joint 3a is a solid — although it may be cylindrical, tubed with 
the point of lightweight-izing and reinforcement is more desirable. 

[0042] O A power transfer shaft is not limited to a driveshaft 1. You may apply to other drive transfer 
shafts. The junction approach of each of said operation gestalt is employable. 

O FRP which is the ingredient of the cylinder object 2 is not restricted to that for which the carbon fiber 
was used as strengthening fiber, and it used the epoxy resin as matrix resin. For example, the fiber of 
others which are generally called high elasticity and high intensity, such as an aramid fiber and a glass 
fiber, may be adopted as strengthening fiber, or the thermosetting resin of others, such as an unsaturated 
polyester resin, phenol resin, and polyimide resin, may be adopted as matrix resin. 
[0043] O It is not limited to the matrix resin of FRP being heat-curing resin. For example, ultraviolet- 
rays hardening resin and thermoplastics can also be used as matrix resin. 

O A path besides that from which a path changes continuously contains in taper section 2c what changes 
so that an edge side may become gradually large. 

[0044] Invention (technical thought) which can be grasped from the gestalt of said operation is indicated 
below. 

(1) invention according to claim 3 to 5 — being, a power transfer shaft is a driveshaft. 

[0045] (2) In invention according to claim 1 to 5, the depth of the crevice of said irregularity is formed 

in 1-5% of magnitude to the value of the pitch of a crevice. 

[0046] 

[Effect of the Invention] As explained in full detail above, according to claim 1 and invention according 
to claim 2, the insertion pressure at the time of carrying out serration association, engraving a slot on the 
barrel made from FRP can be reduced, and required transfer torque can be secured, without lengthening 
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the die length of a joint. Moreover, according to invention according to claim 3 to 5, the insertion 
pressure at the time of pressing a joint fit in the barrel made from FRP can be reduced, and required 
transfer torque can be secured, without lengthening the die length of a joint with a joint. Moreover, 
according to invention according to claim 6, the joint with which much irregularity is formed in the 
crowning of the gear tooth of serration along with the longitudinal direction can be manufactured with 
sufficient productivity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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-5<t ^ {c^snr se-jt. Rfg(*2cc-feu— > 

3 ^ if 6 £ SiJK b a # 6 -fe U - a > 4 # EE A 3 tl Z> 

HzU-^3>$6£tt4a£©)?^et*#>h$<& 
*. *fc. ^JHU«&*SDnSP5 afciRsgSftSfc*. «JRRJt» 
*s-fe U - a 6 <omm t m 4 a t ©fUJ CC A 0 

<£«5. «9uaaR^hs<as. *©ts*. s-*3* 

R®{*2ftCcjIAT£R©BEA;fr£>^<r#. 3-* 
3 CD«#W ftgttf&S CC ft £ . 10 
[00 3 2 ] (2) IH05*t««««:«jaE3*in>S 

3ZmX?2>m<DJ£At)&<}:K)'b£< tt»>. 3-^3© 
R«tt2 ^©tt«Wfl*# <fc 0 SJMctt*. 
[003 3 ] (3) ?'D'«7i' + 7HB, FRPS3 
©Rfgjffc 2 ©ffigPrtJlM^MIB© <fc 5 3 tifc3 - 

* 3 #jEA3ftr}g-£ stress, ee^r. 3-^34 

EATSR. /hS&BEA^rffiArSCiJWC*. «tt 
W«fecR«fl:2©««%PW'C*S. *©IS*. -feU- 20 
->a>4©*4 a*5R©»2©F«3jgffiK:L'o^i5ligC^ji 

U-^a>8f6tC, fel/- , /'a>4©i4a*i^5fCt) 
fcotgMtifcft, ■feU-S«'a>©««:fi#*lSl(C» 

>4*«Ftc«<T-Se4&<. jiMWcetl-^a'*** 

-C£S„ *fc. t^l*te3r-*3{C|*EEIIiWaMMlt3 
ftfc £ * CC . 3 - * 3 #RtSH* 2 WJC^S &2rCj»A 3 

ti. yn^7i/t7 h ioli^offl®M«l«* 30 
Rf&ccftbtt*. 

[003 4] (4) IH£i5«*4a©RjS#2©Jt8S|i 

rtiiffi^-©Rg^ji^o6J; , 3/h3<ff^3nrt,^-s. $e 

Da05©asl5^^-feU-'>a>jt6©ffigI5^ 
Bicqfel^i&i? C <fc#s&l,>fcg>, 3-i7 3=&BEA-rS^© 
JIA**«fc»3^S<r*4„ 
[00 3 5 ] (5) h»t>W*«ffltT3-i' 
3©-feU-->a>4£fllJXU &4a©JjQXc!:^-©IIg|5 

{cio. s*4a©nsu«:^©iaei5*-e-©s^ioi 40 

>4©««J0 4G3SB5 a©*nXi*^pJt6i^«3. ££f£ 

&<flnXT£ja^CCiti&l,T, Wl^XfUaSsj&Bi-tt 

[003 6 ] *J6©»»«BWB{CRjeStl&feO 
■c»«c<. m«. &©J:5fc:fWWI:0TfcJ:»,». 
O S«4a©H8|5fC^-rSD3Q5©^«li*«{C 
Wit«. H3 (a) (C7K$\fc5iC. i4aOI 
»K#3^KStf4¥^4b J: 5«c. 8rS 50 
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<£l<\ 0 3 (b) &C7jVrJ:3K:, tt4a©H8BCC 

^©Gflgp 5 a *Eifflmvmtit 3 t»fc»tt iOtiJ: 
l». Cft6©0tK©t§£«h » f>yt^KJ;i), *4 
a <tGflpU5 a <t £— gCCflDX-T £ C £; tt-C#fcl,»ft:«>. 
5fc-$*lilEffit?T?«£8|S3 aO^flffiCC-eOH^IfCSOf* 
WWilt*»l«Lfcffe. *:7CCj:«5tt4a£2jnXOT:-teU 
—>a>4^JjnX-r?> <> *^KJ:0ffi4 a^ttJXb^c 
MSB5 a*H«»r»Hl/"r4J:t>. C©«te. mi 

ib^ss©^© ( i ) , ( 3 ) . ( 4 ) tmmKimz 
m*z. *yt. *^jt©»»«:J±R0T, -feu— > a 

*/c. D0SIS5 a©Btt©SE&g#AS < % 

a. 

[0 037] O -feU-i ^a>4©«4 a ©liSISCCT&EiX 
-r&Hi£15©Jj[]X£ h ? h" > ^t?tf 5 9 CC > -fe 
U-S'aVttlXSrJ&rrfrcc. «JBU-¥>|gj£«:J:*3 3-4'3 

•s„ -e©^, •bu-'>a>ftnx^*^+"i">^-^\ 

fiiJ^W BU* c > »4Efi CC J:0tf-5J:^Ccbr^cfc^o C 

©»^, bdpIJ5 a©»tt©a^flt*«A*< a*. 

[ 0 0 3 8 ] O Hz > a >flnXB5©^Jllf±±Cf "C> 
0. 0 l~0/lmm©DflA5#^f&;?nSJ:5CtU 

-e©^ic-fe a >»nx^f 5 . 
m j pmii$>2>Mzm.M. mm (»ib, mud . ^o^nx 

i?(C <t 0 -te U- ^> a >JjnX5rtf o /cf^, ft 4 a ©llsUCC 
JBfiS-r*B3»5 a©ftIX4«JWI^«JtCCJ:i)ff5. C© 

[0 03 9] O Dfli£!i5*«WE-i-*IH»5a©WrEJBtt 

it&jjB+pmvttcm. =ftjg«^«j«*©fl!!© 

O FRP«W(*©*tt«R«f{CB»e3hr. HftfS, 
[0 040] O FRP««#©«JB*ffi»7^9y> 

btisM?nst# K!iaifti$tt*»jat? # s J: 5 cc f 
Rp|g{fa(**iijg-c*n«. -e©^^s«4#cciis5£3 

[ 0 0 4 1 ] O «TIB*SB©»»t?W. 3-^3 ©s^ 
353 a WRtSftKr* S"^gP3 a«"C*5C 

ttK"C*o"CfeJ:i>3ftJ. HWbacraSflEOjS-ClHFK©* 

[0042] O + 7 

h 1 tcKB5£3n&l>. -e©{te©|g«H£Si->i>7 KcMffl 

u-ct-io. 8wa«QS«»©»&^rffi*»fflt?**. 



(6) 



o Rfgf{*2©w*-r*£FRP» > %nmmti>-c&i * 
mmmz. -? v vtrxmrntLxxx+ismffitimu 
fcfeo(c»6st(,>. mxa. mmmt^x. r^s f 

max v x^jhmb. ^ x y-Atni. * s f»- 

J!B*©*©fl!j©«M^btt«WS*»ffl or fc «fc t>. 
[0 043] O FRP©-7h U ?*WlftAHNCItfttttJH 
r*&C iKRJESnftt*. m«*»l*lMtttrjH*>JR 

^mmm*-?h>) tzmn'stLx&m-rzct&xz io 

#RWWfci|MMW« < ft -5 J: 5 {cStffcT * fe© 4> 

( i ) m?m 3 5 ©i>r*ia>«:fB«s<D#s9!*s 

t>r, SMUSSw? F«7*p-t5W7 bX-$>2>. 

[0045] < 2 ) ft*s i ~iw&s 5 ©cv**ft*>«c 
Btt©»wtc*ji,»r, t9iaiaa©iagp©^2». Kjgp© 20 
^^©fiUcjtfo-c 1 ~5%©^c*s«:^fijssnrc» 
-?><. 

[0 046] 

[^Bj©£jjJR] WliiaofcJ: ^ K«$S 1 MUSI 
2 tcl28©»9J«: <fcft«. F R PM1£fclcm*m&Vts: * 
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ifi 6 -b U - > 3 >JS^T £ BS© IE A* * (S«T S C £ # 

■e*. «^gB©s3%s<-a-r(c^fte^h^^*5g 

«r#£, IS^JI3~lg^5KiBiS©^{cJ: 
titf . F R PWW*{C«^*EEA*SBKDEEA#*fi* 
t^Ct^t, «*£©Jg£WG«3 
fift£«hJU**W«r&*. 6 octets© 

IB9!«:J:titt. -feu— >3>©ffi©JJgRfc^Si©iaei*i 
^©S^^tcj&o r^fiS 3 nr ^ < 

CHlBO«l*ftl»W3 

[01] ( a ) tt— !W©#tt©«**wT—»K*r 
( b ) « ( a ) ©SI5#ffi;:*:0. ( c ) »SP»iE 
( d ) « ( c ) ©*5Hfc*ia. 
[02] (a)tt^7i't7KDgaSiIi, 
(b) tt-te U — > 3 > i Hfflft i ©^^SB©a^ifc*C»r 



[03] S9©l«fi©^S8©iBt#©S|5»fit;A»riH0. 

[04] (a) tefe*&ffi<DPiWimtB--?t<Dmm 



[W#©t89J] 

F R PSSJfgffti l/rORjgtfk 3-«tfi0TO3- 
3 a 4—felx-^a> x 4a-t, 5- 



[01 ] 



(a) 3c -\ 




(b) 



U-pi-^-PI-1 
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4a 




3-3-5 3a -^H 4-tl/-^3^ 4a-t 
5-0A 5a -CPS 



003-4060 



[02] 



(a) 



3 



2b 
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2a 
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l-JO^ftJh 2-BBff 3-3-5 



2c 



2a 



[S3] 



[04] 




(a) 



(b) 



/ / / / / =Z1 



42a 



/ / / / x ffyn. 



42 42b 



41a 
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42a 42b 
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4 j^42b 4 | a ^ / 



42 , a 
42a 



